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M (mutantXfivariant) ^"aStL^o 
[0 0 2 4] 

nmzn—(r>^y^^^'^^-3-Y'r^mu)mhfi^o tfz. mm^m-r^idcm 
^ m^-r h mm.-^^ h . mm^ 3 (7)jti^#-^684 - 2930/^^ hta^^ ik&se^ij ^ 

[0 0 2 5] 

. aiiE# 2003-3056361 



mi 2003-047185 v : 9/ 

ff 7 0 %i^±. L < 8 0 %Jil>±. J: L < 9 0 ^/oi^lAKDmmi^'^m-t 

^DNA|WI±565Vn^ r-r X L. -^tiX n ^|WH4:^^^g:v>DNA[SI±/6^V^-f ^ ^ X 

eCC^ IXSSC. 0.1%SDS. L < {iO.lxSSC, 0.1%SDS^^^gS1-'&:^^gJ^-e^^-f 
[0 0 2 6] 
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o.5%(w/v)) tiOTt. mmum37x:x'-m.mtommLfzo -eoi^. 

^^^M^t-L. '^i$-^:Mi\X^k. tjM<7)^y h (Edge BiosystemsttSS Genomic DN 
A purification kit) ^fflv^T. v^#0^f^ s'-^ T;i'iCt^^u^^^'^DNA^PM 

[0 0 6 0] 

^<7)^fe#:DNA^ilMtCtr. Be?iJ#^i;!5.y''2 mem<7)DNA-/^-f-7-?rfflv^ 
T. PCR (Sf&^ft^ : SMJ^tt^ Pyrobest polymerase ^fflv\ M4XfI98°C-10 
#rBl. T^-U >i^'55lC-30#F5. DNA$l<7)#ft^lS72'C-3^r^<7)S)S^25-9-^ 

[0 0 6 1] 

-etr. :iOl|X#L/cifjtODNA:^^@£^iJ^. Sambrook. J., Fritsch.E.F. . M 
aniatis.T. , Molecular Cloning, Cold Spring Harbor Laboratory Press, Thir 
d Edition (2001) tCfS«(7):^vit;|^o T?^^ Lfco ^<7)DNA»fit±<7)tlJPI^*Eco 

'^:e)^^^;g)) 7&^~^^tLTV>7to *7"c. ^<7)orf^orf#3098t^^ L/io S/c. 
K^iJ#^4 tc^-rr^ y^K^iJ^n- K1-^afe^*ldcjlte^^^i^L/jo 
[0 0 6 2] 

[^ife^2] IdcitfK^-^r^J^tTty ^0 7^ . y^o hn-7T>?.^(7) 
(1) ldcilfE^^:^fflifM-<^f^M 

^MiRi 1 x-mMLfzPk'&imk^mmi^ lt> @£^!J#-^ 5 ;5.t>'6 m£m<^DNA-/ 

^-f T-^fflv>-C. PCR (M)S^# : ^MiittlS TaKaRa Ex Taq^fflv^ ^ttX 
m9AV-30m^. T--'; >^'*60t:-30#FB^. DNAiI(7)#«R)S72t:-2^ra<7);g:iD 
^25-9- ^;i-) ^tfv\ l^jl.3kbC0:^§ ^cODNAKIfK-^t#/^o ^ /cI^«<7)^#T\ 
Se^iJ#-^7S.y^^8 ilf5«<7)y^^-7~^fflv^/cPCR?:tfv\ m2.0kh(7):k^ ^ODN 
A»fn-^#/io 



miiE#2 003-3056361 



#11 2003-047185 



^-v: 20/ 



[0 0 6 3] 

— KpKD4 (GenBank acession No. AY048743, Datsenko, K.A. e 
t al., Proc. Natl. Acad. Sci. U.S.A., 97 (12), 6640-6645, 2000) iMMi^ 

?rtfv\ P^z-^v^ v>ifit'(4 (Kmr) itf5^=^#tfDNAKIf>t(#^l. 5kb) ^Pi^L/io 
[0 0 6 4] 

Jil±<7)3fIcODNAilfM-^rI-tf^^-<i:.. ^tL^^Mi^LT. K^iJ#^ 1 i;S:0^^1 
2 tC|amL/.:-7°^-f'7-=&fflv>-CPCR (KfB^i^ : TaKaRa Ex Taq^fflv\ ^ftX 
^I94t:-30#P^. T--'; >^^*60"C-30#rBl. DNAiI<0#SS^&72t:-4^30#rBlO 
RS*25-9--r i^;v) ^^fv\ m.7kb<7)ifit=^^#L/::o ioKlfitfi^ p^':^-^^ 

(Promegatti^ Wizard PGR Preps DNA Purification System) ^fflV^Tffii^f^ 
, Ji^y-;W£^^'f^^tfV\ TEM (lOmM Tris-HCl(pH7.5), ImM EDTA?#?i^) 

[0 0 6 5] 

(2) j;i^uy ^ • ;i^u h n 7 T >^ <01dcilfE^^Xti*<^^^# 

>T-^r^AU/io ff^SISJ^ti. h n.-J^lx-vg (Canadian Journal of 

Microbiology, 43. 197 (1997)) trfflv^fco ^l^&^^^ii. 1^1T<D X d l<ZLXn':> 

[0 0 6 6] 

^^ny^ ^Ts - :^rf-u h n 7 r ^^.ASl^^SEIlmf*^* (HL^ 9 ^ -M^ 
E{i0.5%(v/v)) -e. 37t:-ei6BtF^«t di#«L. -?-O^«m20 ml *10, OOOrpm 
Xl0:$5•F^(7)5t>l:^^;/{»^^t> M^^^MLt^Co ^tLiClmM HEPES (pH7.2) (20 
ml) ^iJDx.T!l?^t7tm> 3g'i:>1-'&^v^9^f^^2IiI^fv\ m^k\zmmz\vi\<D 

)VtLfzo ^LT. JilSO:^:hv^ v>lt-14afET--e:^if$tLfcldcitfE^ (Idc 
::KmR) ^'^tfDNAKf>T-<7)#^ 1 g:^5r, JLV^^ h n^r;H00// UCjfjnx., 18.5kV/c 
m. 25/^F, 200n^O^#-em^^^•;^>^^-§•x.^ J^l^^ bn.i^V-vH ^^gia^riff 
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[0 0 6 7] 

— -=SriltM7fc20// H^M^ lmg/ml<7)stS<^ Proteinase Kv#m^ 5// K ^K25 
juL(D?'mU (40mM Tris. 0.5% Tween20. 1% Nonidet P-40. ImM EDTA (HCUCTp 

Es.oKmm) :^-h^j:^mm) ^mmLtz^^. mwL. 6ot:-e2o^. :k^^x'95vx- 

-ry^^-7-=&fflv^7t:PCR (KB^i^ iTaKaRa Ex Taq^fflv^, ^ttiifI94t:-30 
T^-'; >i:^it^60t:-30#F^. DNAlI<7)#:R^fL.72r-4^30#FB^(7)^/S^ 

ge<3ai9 <7)5i±a^'e*o7t:o ^^-e. ^O— ;^^DLC101* (MLDC^) 
[0 0 6 8] 

(3) idcmiT:i^xim<Dmmm 

±fS (2) -e-f^ML/cDLClOl^ti. -^-7^ v ^-^tfSEIim^i&^-e^Wi- 
>6ii:;65'*iJigL/Zo -e^-e. V v^T":^;^^^^^^--^' (IDC) j^z/r)\^^^y 
■TiJ )V^:^->y~-\f (ADC) (7), -^ti^'fKDKJB^SiZ^X^^^ i7 V^^) > (CAD 
) :&(^^T^'v^> (AGM) ^ttf>0^ffPl#^^gM 

[0 0 6 9] 

^*-7^>^lg/10itS-ev^^3PL/;:^*fe^f«L/Co -etr. -e^-^JilEDLClO^ 
=^ffiffit^ 37r. lierpm-eMt 9^#L. ^(D^^t:m^tzo ^<r>m^. DLCIO 
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[0 0 7 0] 

(4) orf#3098#At;J:^ldc^Xtm<7);jSM'l4«llg 

#3098<7)3iA-e'ffll«-e§^(7);^^i:'^7j>-=^^tliEL/io t-f. orf#3098cO<;^ ^#tfDNA 

fe#:DNA^rSIMtC L. BE?iJ#-^ 1 3 1 4 \ztZWL\^fz^im ^ i> oDNA -7- 

(5' *^ffilJlCSse8387I-9-^ h^iiM) ^fflv^TPCR^^fo (JtipgRfD^fW. 
^M^tttMPyrobest DNA polymerase^fflv\ ^t4XlS98°C-10#r^. T^-'J> 
i^*55r-30#r^, DNA#:<7)#SS^&72t:-3^F^O^^&^25-it-r o nhinfzm 
3kb(^A§^<7)DNA8ffM-=^^ aiJI?a^mSse8387I (l:?@3t) -cm^fbLTto mC 
< Sse8387I-e55^ftim, flji V ^M'fb^Zlta ^^f o fc^ ^ -pRStac t . i ODNAWfit 
^iilSLfc (^MiStt^. Ligation Kit ver.2^1£ffl) o ^ O J; ^ LTf^^ L 
/iorf#3098<7)^f^7°^>^ ^ K (tacT^n-t-^-tl^LTiffilpJi) ^pRS-orf#309 

[0 0 7 1] 

pRStacii^J^^<Dy'y < KpRS (#^¥3-501682-^^^#BS) ^fflv^T 
. ^Z^tacZfu^-'$^-^m'Xir^:itlzX^m^LfZo pRS{i. RSF1010<7)S| 
^#:-e*>;|>l5?i±it^i^ iJ'-y^X 5 KpAYC32 (Chistorerdov, A.Y., Tsyganko 
V, Y.D. Plasmid, 1986, 16, 161-167) K^^-T ^pnC40^'7 ^ ^ K (W090/046 

semm^^m^^yyi^y #^¥3-50i682^^m) my°y^^ K^^^^^fo^. 

[0 0 7 2] 

t-f. pRSJ:^). tac-7'n^-^-^Jfo-7°^7> < KpRStac^tftH L/io pRS^ 
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^T<7)DNA»fM-^EASY TRAP Ver.2 (DNAUJlX^ >;/ h . SMJtttM) ^fflv^TElR 
LfZo — tacy'i^^-^-mm^k. pRK223-3-7°^;^ ^ K P 
harmaciatt^) "kmMtL. nm^-^l lisXX^^l 8 tc^-T 7^7 ^fflv^T 
> ?CRI<Z^i)m^ULfz (^tt94t:-20#\ T - - > ir55lC-30#. #:RRrt>72'C- 
60#<7)-9-^ i?;l/=Jr30^t^ iJ'^v^fofc) o PCRSSt^ fiPyrobest DNA polymerase ( 
^m^nU) ^i^m LfZo mm^titztacy'u^- 9 - ^^^tfONASffit =^PCRprep 
(Promegatt^) *fflv>T*ti^ L/c#:. ^i^^^^Cy'^ 4 •7-<^l,zr'^'4 ^ LX is , 

#t0.15kbpc7)DNAif>T-^EASY TRAP Ver.2^m^^xmULfZo 
[0 0 7 3] 

. DNA Ligation Kit Ver.2 ^m^^XM^^^fZo ^(Dm^Kf^L^mm 

-ea^vjL'jtr • n'J (E. coll JM109 competent cells. ^Miii^) ^f^M^ 
20mg/L<7)X h VT^hv-r v>=^'^tpLBil^^Abtw^/fiJL> 37t:T'— Bfei^S 

yT.^ KDNA^JffittiL. tUPI^^-eM'fl: LT^ii^liig L. pRStac^lff^o pRS^ 
^9-±<D7. Y VT'h-x'-r v>'Bt14it'fET-<^K¥:;^|fi]i:tacyn^-^-<^^^ 
:^[B]7:)^^|5li:fplgtc^oTV^^^<7)^, pRStaci: LTil#eL/io 
[0 0 7 4] 

J':Jl±<^)J:^t3tT<^$^Lfv:yy;^5 KpRS-orf#3098. XtiM^^X^ K-e* 
'SpRStac^fflv^T. -i^I^i^ hn.ifl/-v3 >-^T-DLC10^=^'5-tL-mff^K^I^L 
; SEII*^i§% (jBL, v>20;ug/mU h v >50;t/ g/mU 

ijV^V y 1 g/l^#tf) til^L/io 
[0 0 7 5] 

^lR^ttfcDLC10/pRS-orf#3098^*=^. iJ r^'} >mmU(r>SEim^^M {iJ -i- 
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Hl^*ODLC10/pRStac1*>i^^^W ^ i)^'ofz<r> \zfi t . pRStac-orf #30983^ A1*-e 

(i^W^^^"BlH^^^o/io tfz. DLClO/pRS-orf #3098*/i>- . Promegatt^Wizard 

7. ^ K±(7)orf#3098^^'n- Yt^ ^ ^^^^'S.ii^Yy ^Xti-f^ffl LT. ^if ^tL/i 
^^;6^^^ljBJLfCo ^<7)>rt(i, >r<7)orf#3098e#<7)^M^^ «<^^Wt;*^"^ 

[0 0 7 6] 

{nmm \ E. coliS5^<7)ldcCjtfET'#AtcJ:;2,. ^^n-7^^X • 
uYuyr ^orf#3098^ti<7)i=@^ 

(1) E. colift*<7)ldcCjlfeT-^^«Lfjyv^ ^ KOi^^ 

E. colilcS5fe-r^ldcCjtf5i^7{>^ DLClO^O^W^O^^r^U 

o E. coli W3110^^LBJ^:te ( h >; 7> >10g/K ^-grJ^^y^ 5g/K NaCl lOg/1 
) T*-C37r-e— H^fe^#L. t#^tLfv:m#:/e>^^Edge BioSystemstt^ Genomic DNA 

• 1 bW\ 6 (J. Bacteriol.,1997, 179(14), 4486-4492) tCfS^ LfcK^iJ^ ^ 
(5' *ySsllH;PstI^^--r h *il|g) ^ffl v^TPCR^tTo (±ii|ii 
i^SitttMPyrobest DNA polymerase ^fflv^ ^14XS98'C-10#Pb1 
, T^-U >i/60'C-30#^> DNAl|0#ft^jS721C-2:9'ra<7)RlS^25-*f-f i^;i/) 
o t#'btLfcl<j2.3kb<7)DNA»fM-^> PstI imn^) tr^HfLTtio ^^^-pR 
Stac^tlJPI^^Sse8387I-e^lit^. ymit^m^fx^^. ±fe<7)PCRifM- ^ ^ 
ISL^^ (SMiitt^^ Ligation Kit ver. 2^ j^ffl) o ^<7)<t 9 LTf^^ LfcE. 
coliOldcC^^^L/^T"^;^^ K*pRS-ldcC-F (tac-^n^- ^ - ic*t LTJUlfi] 
§) :5.y=pRS-ldcC-R (tac-7°nqe-^-tc^tLritfpll^) .h^iSL/io 
[0 0 7 7] 

(2) E. colifi5feLDClcJ;^DLCl0^<7)orf#3098^X*i<7)tB1i14?itig 
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i^ySO/ig/mU ijy^') >lg/\^^ts) 'CJfm^mi^i:mnLfzt:i^^ pRStac 
-ldcC-F-et±ff^Ktem#(i^t#-e ^ T> pRStac-ldcC-RtC X ^MM^^i^O^m^ 

[0 0 7 8] 

^<7)DLC10/pRStac-ldcC-R*^. y^^t^j:\^m^^ikSEll {iJir-^ 

V y2Qfji g/ml ^iXMx^^f-v-^v^SO/i g/ml =^#tf ) \zmM Vfzt^lh^ *t HB 
*-eab '2)DLC10/pRS-tac*{i^WtB*^ v>(7) L> DLClG/pRStac-ldcC-R^trti 
^^^mt^j:hZ.t^mU\^fZo Z.(D:it{t. E. coli<7)LDC 'J y TiJ )V ^ 
V 9 --If) f- n -7 ^ ^ X • ^ ^ n h n "7 T X <7)orf#3098^JI1*<7) ii V 

[0 0 7 9] 

immm 4 ] orf #3098 ( Idcitfs?-) "^mm. Lfz^^uy ^ • ^^u V 
( 1 ) L - >; V y^my'y:^ ^ FpRSlysE24<7)«^ 

>; ':^>(7)#ai?!&tt^l&ifi-^meK*=f- Ki-^lysEitfSi^^*A-r>5>/ca6i;. 
HUlBpRStac=^fflv^T. lysEI§5iffl-7°9^ 5 KpRSlysE^tt^ Lfco 

2 <7) ( 4 ) O J: 9 LTj^^ L/cpRStac*. Sse8387I (SSitS^) is J: 
O^'SapI {^^.-4 y^yy K/^ :f ^ m±md X-mit L> -7 ol y - ;v • n n .-^ 

. OkbpODANBlfM- ^ HJiR L /Co 
[0 0 8 0] 

tfz. y t:V^'^ -r A • 9 h 7 T - y > ^ A2256* (ATCC13869) J: ^ 

fz?CRm («94°C-20#\ r^-V yV55V-30^\ #ftRJS721C-90#) I^ZX^ 
lysEmi:^m}n^mif%LfZo PCRMJStCti, Pyrobest DNA polymerase (SMittt 
m) ^i^mLfZo #^^7^^8ffit?rPCRprep (PromegattM) ^fflv^Tffl^tTtm. 
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Pl^^Sse8387I ^ X Z/Sapl "eri^C Lfzo "7 ^ y - • iJ' n n ;i/ A -^fj^ ^ £ 
[0 0 8 1] 

DNA Ligation Kit Ver. 2 (SMit^) -^m^^X'^m^^fz. - 0«^M/S'^?^T' 
oivai'jliT • n'; (E. coli JM109 competent cells^ S:M5tM) ^ff^SSSJ^ 

^«fen^®t. 37t:t:^8Bf^i«s^«L/co T;v:*';-SDSj*icr#^«?^;^-<^7' 

igtr. pRSlysE^#/Co pRSlysEti. tac-/n^- :J'-<7)|5^:^fp]ti^t LT. lys 
EilfE^<7)^^:^(p]55?|SID[n]ii;^^<t ^ HBee$tLTV^<2.o 
[0 0 8 2] 

±fBcO J: 9 L Tt# ^ tL/zpRSlysE * . ^ 1^^ h n .-Jf P - v a > >^ (Canadian 
Journal of Microbiology. 43. 197 (1997)) tCfci^^-f-n^-f'^:^ • ^^nh 
n^rXASm (NCIMBiqsiS) U^ALt^o -eolS^, t ^ 

K?riaaiLTil*@e^iJ^M^/j.h lysEjtfKT-t^^^75^^#A$tLTi3 !). ^ 

ti7t:pRSlysE<0li?#^^T^ ^ tc. ^ -f-n 7 ^ ^X^IfflMt^ L - >; v >;tMH^* 
#-^L#^. BP*>. atgi-^'^mMlysE«fST-^^#f 'S-ii/i'^^-ei/sio 
[0 0 8 3] 

CO^MSlysEitf5^*lysE24itf5T-^^^ L/Zo lysE24il'f5i^(7):^^Se^iJ^ 

Jtl*l<7)(Jl?4'^i^ll-ih=i K:^/{i«*A$tt^-:h>-t>;?.^M-e^^^<h7{>^~^:e»-o/c 
o S^^MlysEjtf£^^<7)J^^SE^imt;^'|HlJtf5^^;65^3- Kt-'5>T^ y^K^^ -ett 
-etLge^J#-^2mtJ»'Se^!j#-f-22tC^-ro lysE24T'{i. Se?!l#-f-21O355fec0G (i^ 
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<7)lysE24^#o-7°^X ^ K^pRSlysE24^^^ Lfzo 
10 0 8 4] 

( 2 ) dapA*itf5i^ ^ #o 9 X ^ KpRSdapA(^)f^^ 
L - i; V ^i^-^^^^^stfSi^ 1 1 r . L - U V > J: -7 ^ - KV? ^ 

^^tt=^v^vli Kn>>-lf n >; Vt^m^^ (dapA*) =^}fo 

[0 0 8 5] 

nmM2(D (4) -ef^^L/ipRStac=^Sse8387Ii3J:cm)aI-em<bt. 7^7- 

/it^. ±^^I1I1|XL, j:-^ y -;^y£^tCTDNA^(lJi|Xfii^ 0.8%T*'n 

L . l^9kbp<7)DNAIff>T- ^ Hia L fzo 
[0 0 8 6] 

dapA*3tfs^»f>T- (± > m mUl^ ^ -a- tri^^ <7) -7° ^ ^ KRSFD80 (W090/16042-^# 

mj^mmtLx^ mm-^25isj;:V26i<z^-r-^y^-^-^m^^fzPCR^ i^m^ 

'C-20#\ T^-'; >i^55t:-30#\ #:RR)S72r-60#) t3 i Jiipl L/io PCRS 
CL43(i. Pyrobest DNA polymerase (SSittt^) ^islfflL/^o tt/zdapAst 
fE^B/f^T-^FCRprep (Promegatti^) tCTffii^ LTt:^. tlJPl^^Sse8387Ii3 J: LKXb 

fzo ^jBrn^^m't-'^mLfz^k. ±m^MUL. ^^y-;v?t^ic-cDNA^iiiiRL 

. O.SXT-ffu-^ y)]^X^m'ik. m. lkbp(7)DNAif>ir ^ L fzo 
[0 0 8 7] 

±M<0 J: d ICpiS L fcpRStac^ ^ ^ - M^btf ^ . dapA*atfET-fIitKff>T- ^ . DNA 
Ligation Kit Ver. 2 (^Mit^) ^m^^X^^^^fZo ^(r>m^K.^mWiX^ 
Vi'jUT • n'j (E. coli JM109 competent cells. S?S5t1±) ^ff^KISi^ L> 
20mg/LO7> M^7°h-T>r v^^#tfLB*^^AfetC^:^t. 37lC-e-'Bfe«^a LfCo 
il^^:ftfe±lcai^Lfc3n--^, 20mg/LcOX h h •v'-f v > =Sr#tpLB?i^#^ 
ttlt^^SL> 37'C-C8Btr^^M^«t7^Zo T;V:*';-SDS;&t3T#^^»>^y9 
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LT. pRSdapAT'^^^ ^ K^tf/Co pRSdapAT'^X^ K{i, tacT'n^- ^ -<7)$k 

o 

[0 0 8 8] 

( 3 ) lysE24itfKi^S.y*'dapA*itf5i^^#o-/^ ^ KpRSlysEdapAOlt^ 
<D (1) X'i'^mLfzpRSlysE24^mUmmSapl'^init\^. DNA Blunting Kit 

MjisttM) ^m^^x^m^t^mitLfzo ttz. mmm4<7) (2) -t^^^^tTtpRSd 

apA^m^^mmEcoRliS XXfSapI-cm^tL. O.S%TfrxJ-:^y)PKJ;: OltlkbpOta 
c-7°n^-^-i3J: t/dapA*fIit * -a" tf Bff>t ^ L . mm^^ EASY TRAP Ver2.( 

lysE24<7)M'fk%i:^ DNA Ligation Kit Ver2 (SMiii^) =^>Sv^TilM LTto 
[0 0 8 9] 

±K<7)^|§Rj^:>V#Wl-e-Xv • (E. coH JM109 competent cells 

. ^mm±m) ^fm^m 20ing/L<^;^ m> y h -7 ^ v > ^^-^tfLBS^^^tc 

^^L. 37t:-e— Bfe^iSbTto «^^AbJitlffi^L/znn^-^20mg/LOy?> 
•/h-T-r i^>=^'^tfLB?R#^:tet;^mL37r-e8Bf rB^MMtt^tTtio 

r)Vij^) -SDSvStc J: -7°9 X ^ KDNA^ffttii L. UmMmx^mit^ J: t/it 
*@£^iJ<^?^^tiJ: «9«^t*«tML-C. pRSIysEdapA-/9>?.^ Y^%fZo Z.(D-f^ 

K(i. lysE24itf5T-^dapA*itf5T-O#itf^T-<0te^<7)fp]§;J,s|^— H;^^ J: 

[0 0 9 0] 

pRSlysEdapAT"^ >^ 5 K-eff^®feJ^ ^ tLTtE. col i JM109*{iAJ 13832 1 $ 
tL, |SI1?^{±2OO14^6^4 0H. ^*j£^f®:-^A lim»|g:^W^P>ff #l^=^t>^fe-t 

> ^ - t3^K#-^FERM P-18371<!: LT^I^^n. ¥^14^5^ 13B tc^^'^y^, h 
^ltltcS-c?< g|^^ittC#l=$tL. FERM BP-8042<7)^it#-^<^ ^ tT^ffc^ttT 

[0 0 9 1] 
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(4) • h n-7TJ:^<7)orf#3098(ldc)^tji^"^<7)L-'; >^ 

v^.i>^t;^-^. L-') i?>^^mir^n.^ii^m^tiX\^^^j:\^^o -e^-C. IdcX 

^ ^ n h n -7 T v!.ASl*tipRSlysEdapA7!)^^2iA ^ tif^^/J- . mMM 2 ( 2 ) ^ |WI 
m.(Omm^^'oX. IdcmmW'ki^WiLfZo ^C-e#'btL/c^*mC12/ pRSlysEd 

[0 0 9 2] 

M«-e*^ASl/pRSlysEdapA^*^SEII (7 h l^y" ^-^4 iy> 50;«g/ml^#tf 
) DLC12/ pRSlysEdapA^^iSEII (X^l/■7°^■7-fv> 50;«g/mli5 

^tfSEII^M^^ (X M/'T'h-T^ SO^wg/ml^-^tf) 20mUCfit^L. 37t: 

7 ^ ~) -e^M L/>:o -eoMm. ASl/pRSlysEdapA*{i^%fti-^<7) L - 'J v >^ 
26g/Ltrab o /i^^ DLC12/pRSlysEdapA^{i:^^4' 13 L - V v > ^1. 79g/L 

^it^mmx^fzo 

[0 0 9 3] 

[l|H^<7)^:&^] 

^^1^ J; 19 . if v^' > -r*:* ;v ^t^^ v 9 - ^tf IWj^^ ^ n - ^ itf^ 
[0 0 9 4] ^ 
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<110> Aj inomoto Co. , Inc. 

<120> Novel lysine decarboxylase gene and method for 
producing L-lysine 

<130> P-B0650 

<140> 

<141> 2003-02-25 
<160> 26 

<I70> Patentin Ver. 2:0 

<210> 1 
<211> 31 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer 
<400> 1 

gcgagctcag cgcgagtgac tggatatcgg a 31 

<210> 2 
<211> 31 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 



<400> 2 

gcggtaccac tgtataaata gcaaaggcaa c 31 

<210> 3 
<211> 2964 
<212> DNA 

<213> Methylophilus methyl otrophus 



<220> 
<221> CDS 



<222> (684) 


. . (2930) 




<400> 3 






gatatcggaa 


tgagcattaa 


gtctgacaaa 


atgattgagc 


cgtttgagcc 


caagcttgta 


tatggcacct 


cttcttacgg 


ttacgatatc 


aatatcaaca 


gcaccatagt 


tgaccccaag 


tccggcaaag 


gctattgcgt 


gattccccct 


tatttccgta 


ttcctcgctc 


tgtactgact 


tgcggcatta 


tcgtcaacgt 


cacccccttt 


gagttcagca 


acaccacacc 


gctacccgcc 


gtgctgttct 


ttgagtctga 


tgaaatctgt 


taccagggtc 


aaattggcgt 


gaccctgcca 



tggatacgca gaatggctga acaacacggc 60 
cgtgagacca atggccagaa gattgtttct 120 
cgttgtgctg acgaattccg cgtatttacc 180 
caatttgacc cgcagtcgtt tgtcgaggtc 240 
aactcatttg cactggcgcg cacggtagag 300 
gtatgcctcg gcaagtcgac ttatgcgcgt 360 
gaaccagagt gggaaggcta tgtcacacta 420 
aaaatttatg ctggcgaagg ctgtgcgcaa 480 
gaaacgagct acaaagaccg tggtggtaaa 540 
aaaatataac ggcaacattg aacaataacc 600 
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tgacattcac caagggcacg gtgcaaagca aatgctttct ctgtgccctt gtgtcttgat 660 
tttagcggta aaggatttat tgc atg aaa ttt aga ttc cct ate gtc att att 713 

Met Lys Phe Arg Phe Pro He Val He He 
1 5 10 

gac gag gac ttc cgc tec gag aac tet tec gge etg gge ate egt gtg 761 
Asp Glu Asp Phe Arg Ser Glu Asn Ser Ser Gly Leu Gly He Arg Val 

15 20 25 

ctg gcg aaa gee ate gaa gat gag gge etg gaa gtg ett gge gte aee 809 
Leu Ala Lys Ala He Glu Asp Glu Gly Leu Glu Val Leu Gly Val Thr 

30 35 40 

age tat gge gac etg ace tet ttc gee cag eag caa age egt gea tea 857 
Ser Tyr Gly Asp Uu Thr Ser Phe Ala Gin Gin Gin Ser Arg Ala Ser 

45 50 55 

gee ttt ate etg teg att gat gat gag gaa ate gtt gag gag aaa ceg 905 
Ala Phe He Leu Ser He Asp Asp Glu Glu He Val Glu Glu Lys Pro 

60 65 70 

gaa gee att gag caa etg egt aac ttt gtg cag gaa ate egt tac cgc 953 
Glu Ala He Glu Gin Leu Arg Asn Phe Val Gin Glu He Arg Tyr Arg 
75 80 85 90 

aac gag gaa ate ecc att ttc etg eat gge gaa ace egt ace age egt 1001 
Asn Glu Glu He Pro He Phe Leu His Gly Glu Thr Arg Thr Ser Arg 

95 100 105 

cac ate cct aac gat gtg ttg cgc gag t-tg cac gge ttt ate cat atg 1049 
His He Pro Asn Asp Val Leu Arg Glu Leu His Gly Phe He His Met 

110 115 120 

aat gaa gac aeg cct gag ttt gtg gcg cgc ctg att ate cgc gaa gee 1097 
Asn Glu Asp Thr Pro Glu Phe Val Ala Arg Leu He He Arg Glu Ala 

125 130 135 

aaa gee tac ctg gac age ttg cca ceg ecc ttc ttc aag gea etc act 1145 
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Lys Ala Tyr Leu Asp Ser Leu Pro Pro Pro Phe Phe Lys Ala Leu Thr 

140 145 150 

cat tac gcg get gat ggc tct tat tea tgg eac tgt cet ggt eae teg 1193 
His Tyr Ala Ala Asp Gly Ser Tyr Ser Trp His Cys Pro Gly His Ser 
155 160 165 170 

ggt ggc gta gcc ttt ctg aaa tec cca gtc ggg cag atg ttc cac cag 1241 
Gly Gly Val Ala Phe Leu Lys Ser Pro Val Gly Gin Met Phe His Gin 

175 180 185 

ttt ttt ggc gag aac atg ctg cgt gca gac gtg tgt aat gcg gta gat 1289 
Phe Phe Gly Glu Asn Met Leu Arg Ala Asp Val Cys Asn Ala Val Asp 

190 195 200 

gaa tta ^c caa tta ctg gat cac ace ggc ccg gtg gcc get tct gag 1337 
Glu Leu Gly Gin Leu Leu Asp His Thr Gly Pro Val Ala Ala Ser Glu 

205 . 210 215 

ege aac get geg ege ate tac aac tge gac eat ttg tae ttt gte act 1385 
Arg Asn Ala Ala Arg He Tyr Asn Cys Asp His Leu Tyr Phe Val Thr 

220 225 230 

aac ggc ace tea aca teg aac aag att gte tgg aac tea acc gtg gcg 1433 
Asn Gly Thr Ser Thr Ser Asn Lys He Val Trp Asn Ser Thr Val Ala 
235 240 245 250 

ccg ggt gat att gta gtg gtt gat cgt aac tgc eat aaa tec gta ttg 1481 
Pro Gly Asp He Val Val Va'l Asp Arg Asn Cys His Lys Ser Val Leu 

255 260 265 

cac tec ate att atg aeg ggt gcc gtg cce gtg ttc ctg atg cca acg 1529 
His Ser He He Met Thr Gly Ala Val Pro Val Phe Leu Met Pro Thr 

270 275 280 

ege aac eat ttc ggc att ate ggg cet ate cca aaa agt gaa ttc gee 1577 
Arg Asn His Phe Gly He He Gly Pro He Pro Lys Ser Glu Phe Ala 
285 290 295 
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tgg gaa aac 
Trp Glu Asn 

300 
aaa aat gcc 
Lys Asn Ala 
315 

ggc gtg ttg 
Gly Val Leu 

att gac acc 
He Asp Thr 

cat gac ttt 
His Asp Phe 

365 

tgt aaa gaa 
Cys Lys Glu 

380 
gca ggc eta 
Ala Gly Leu 
395 

aac cgc ctg 
Asn Arg Leu 

tec acc age 
Ser Thr Ser 

gcc atg atg 
Ala Met Met 



ate eag 
He Gin 

aag cea 
Lys Pro 

tat aac 
Tyr Asn 
335 
ctg cac 
Leu His 
350 

tat ggt 
Tyr Gly 

tec atg 
Ser Met 

age cag 
Ser Gin 

gac cgt 
Asp Arg 
415 
ccg eaa 
Pro Gin 
430 

gaa gcc 
Glu Ala 



aaa aag 
Lys Lys 
305 
cgc gtg 
Arg Val 
320 

gtg gaa 
Val Glu 

ttt gac 
Phe Asp 

gac tac 
Asp Tyr 

gtg tte 
Val Phe 
385 
gcc teg 
Ala Ser 
400 

gac gtg 
Asp Val 

tat tea 
Tyr Ser 

cet ggt 
Pro Gly 



ate gca cgc 
He Ala Arg 

ctg ace att 
Leu Thr He 

gaa ate aag 
Glu He Lys 
340 

gaa gcc tgg 
Glu Ala Trp 

355 
eat gcg att 
His Ala He 
370 

tee ace eag 
Ser Thr Gin 

cag att ctg 
Gin He Leu 

tte aac gaa 
Phe Asn Glu 
420 

att att gee 
He He Ala 

435 
ggc ace gee 
Gly Thr Ala 



aac ccg ttt 
Asn Pro Phe 

310 
aca eag tec 
Thr Gin Ser 
325 

gaa atg ctg 
Glu Met Leu 

ttg cea eat 
Leu Pro His 

ggc get gac 
Gly Ala Asp 
375 

tee aeg cac 
Ser Thr His 

390 
gta cag gat 
Val Gin Asp 
405 

gcc tat ttg 
Ala Tyr Leu 

age tgc gac 
Ser Cys Asp 

ctg gta gaa 
Leu Val Glu 



gee acc gac 1625 
Ala Thr Asp 

ace tat gat 1673 
Thr Tyr Asp 
330 

gat ggc aaa 1721 
Asp Gly Lys 
345 

gcg acc tte 1769 

Ala Thr Phe 

360 

cgc cea cgc 1817 
Arg Pro Arg 

aaa eta ttg 1865 
Lys Leu Leu 

gee gac cag 1913 
Ala Asp Gin 
410 

atg cac ace 1961 
Met His Thr 
425 

gtc get get 2009 

Val Ala Ala 

440 

gaa tec etc 2057 
Glu Ser Leu 



ttlliE#2 003-3056361 



#gl 2 0 0 3 -0 4 7 1 8 5 . v I 35/ 

445 450 455 

aaa gaa gcg ttg gac ttc cgc cgc gcc atg cgc aag gtc gac gaa gaa 2105 
Lys Glu Ala Leu Asp Phe Arg Arg Ala Met Arg Lys Val Asp Glu Glu 

460 465 470 

tgg ggc aca gac tgg tgg ttt aaa gtc tgg ggt cca act gac ctg tec 2153' 
Trp Gly Thr Asp Trp Trp Phe Lys Val Trp Gly Pro Thr Asp Leu Ser 
475 480 485 490 

gaa gac ggc ctg gaa gaa cgt gac gcg tgg atg etc aaa gcc aat gaa 2201 
Glu Asp Gly Leu Glu Glu Arg Asp Ala Trp Met Leu Lys Ala Asn Glu 

495 500 505 

cgc tgg cat ggc ttc ggc aac ctg gcc gaa ggc ttt aac atg ctg gat 2249 
Arg Trp His Gly Phe Gly Asn Leu Ala Glu Gly Phe Asn Met Leu Asp 

510 515 520 

cog ate aaa gcc acc ate ate acc cca gga eta gac gta gaa ggc gac 2297 
Pro He Lys Ala Thr He He Thr Pro Gly Leu Asp Val Glu Gly Asp 

525 530 535 

ttt tec gat gaa ttc ggc ate ccc get gcc att gtc acc aag tac ctg 2345 
Phe Ser Asp Glu Phe Gly He Pro Ala Ala He Val Thr Lys Tyr Leu 

540 545 550 

get gaa cac ggt gtg ate gtt gaa aaa acc ggt tta tac tea ttc ttt 2393 
Ala Glu His Gly Val He Val Glu Lys Thr Gly Leu Tyr Ser Phe Phe 
555 560 565 570 

ate atg ttc ace ate ggc att acc aaa ggc cgc tgg aac acg atg gtg 2441 
He Met Phe Thr He Gly He Thr Lys Gly Arg Trp Asn Thr Met Val 

575 580 585 

gcc gcg tta caa caa ttt aaa gac gac tac gac aag aat cag ccg ctg 2489 
Ala Ala Leu Gin Gin Phe Lys Asp Asp Tyr Asp Lys Asn Gin Pro Leu 

590 595 600 

tgg aaa gtg ctg cet gag ttt gta cag aaa cat cca cgc tat gaa cgc 2537 
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Trp Lys Val Leu Pro Glu Phe Val Gin Lys His Pro Arg Tyr Glu Arg 

605 610 615 

gta ggc ctg aaa gat eta tgc acg cag att cat gaa gtt tac aaa get 2585 
Val Gly Leu Lys Asp Leu Cys Thr Gin He His Glu Val Tyr Lys Ala 

620 625 630 

aae gac gta gca ege ctg ace aca gaa atg tac ctg tct gac atg gtg 2633 
Asn Asp Val Ala Arg Leu Thr Thr Glu Met Tyr Leu. Ser Asp Met Val 
635 640 645 650 

cca gee atg aaa ccg ace gat get ttc tea aaa atg gcg cat cgc aaa 2681 
Pro Ala Met Lys Pro Thr Asp Ala Phe Ser Lys Met Ala His Arg Lys 

655 660 665 

att gaa cgc gta gee att gat gac etc gaa ggc cgc gtc act gca gtg 2729 
He Glu Arg Val Ala He Asp Asp Leu Glu Gly Arg Val Thr Ala Val 

670 675 680 

ctg tta acg ccc tat ccg cca ggc ate ccg ttg ctg ate cet ggc gaa 2777 
Leu Leu Thr Pro Tyr Pro Pro Gly He Pro Leu Leu He Pro Gly Glu 

685 690 695 

cgc ttt aac aaa gtc att gtg aac tac etc aag ttt gcg ege gag ttt 2825 
Arg Phe Asn Lys Val He Val Asn Tyr Leu Lys Phe Ala Arg Glu Phe 

700 705 710 

aat gag aaa ttc cca ggc ttt gag acg gat aac cat gga tta gtg aag 2873 
Asn Glu Lys Phe Pro Gly Phe Glu Thr Asp Asn His Gly Leu Val Lys 
715 720 725 730 

e 

caa ata gtc gat ggt aaa gcc gtg tat tat gtg gat tgc gtg aag caa 2921 
Gin He Val Asp Gly Lys Ala Val Tyr Tyr Val Asp Cys Val Lys Gin 

735 740 745 

gaa gat taa atttttagtt tcactcagea gtttttctac tgag 2964 
Glu Asp 
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<210> 4 
<211> 748 
<212> PRT 

<213> Methylophilus methyl otrophus 
<400> 4 

Met Lys Phe Arg Phe Pro He Val He lie Asp Glu Asp Phe Arg Ser 

15 10 15 

Glu Asn Ser Ser Gly Leu Gly He Arg Val Leu Ala Lys Ala He Glu 

20 25 30 

Asp Glu Gly Leu Glu Val Leu Gly Val Thr Ser Tyr Gly Asp Leu Thr 

35 40 45 

Ser Phe Ala Gin Gin Gin Ser Arg Ala Ser Ala Phe He Leu Ser He 

50 55 60 

Asp Asp Glu Glu He Val Glu Glu Lys Pro Glu Ala He Glu Gin Leu 
65 70 75 80 

Arg Asn Phe Val Gin Glu He Arg Tyr Arg Asn Glu Glu He Pro He 

85 90 95 

Phe Leu His Gly Glu Thr Arg Thr Ser Arg His He Pro Asn Asp Val 

100 105 110 

Leu Arg Glu Leu His Gly Phe He His Met Asn Glu Asp Thr Pro Glu 

115 120 125 

Phe Val Ala Arg Leu He He Arg Glu Ala Lys Ala Tyr Leu Asp Ser 

130 . 135 140 

Leu Pro Pro Pro Phe Phe Lys Ala Leu Thr His Tyr Ala Ala Asp Gly 
145 150 155 160 

Ser Tyr Ser Trp His Cys Pro Gly His Ser Gly Gly Val Ala Phe Leu 

165 170 175 

Lys Ser Pro Val Gly Gin Met Phe His Gin Phe Phe Gly Glu Asn Met 
180 185 190 
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Leu Arg Ala Asp Val Cys Asn Ala Val Asp Glu Leu Gly Gin Leu Leu 

195 200 205 

Asp His Thr Gly Pro Val Ala Ala Ser Glu Arg Asn Ala Ala Arg He 

210 215 220 

Tyr Asn Cys Asp His Leu Tyr Phe Val Thr Asn Gly Thr Ser Thr Ser 
225 230 235 240 

Asn Lys He Val Trp Asn Ser Thr Val Ala Pro Gly Asp He Val Val 

245 250 255 

Val Asp Arg Asn Cys His Lys Ser Val Leu His Ser He He Met Thr 

260 265 270 

Gly Ala Val Pro Val Phe Leu Met Pro Thr Arg Asn His Phe Gly He 

275 280 285 

He Gly Pro He Pro Lys Ser Glu Phe Ala Trp Glu Asn He Gin Lys 

290 295 300 

Lys He Ala Arg Asn Pro Phe Ala Thr Asp Lys Asn Ala Lys Pro Arg 
305 310 315 320 

Val Leu Thr He Thr Gin Ser Thr Tyr Asp Gly Val Leu Tyr Asn Val 

325 330 335 

Glu Glu He Lys Glu Met Leu Asp Gly Lys He Asp Thr Leu His Phe 

340 345 350 

Asp Glu Ala Trp Leu Pro His Ala Thr Phe His Asp Phe Tyr Gly Asp 

355 360 365 

Tyr His Ala He Gly Ala Asp Arg Pro Arg Cys Lys Glu Ser Met Val 

370 375 380 

Phe Ser TTir Gin Ser Thr His Lys Leu Leu Ala Gly Leu Ser Gin Ala 
385 390 395 400 

Ser Gin He Leu Val Gin Asp Ala Asp Gin Asn Arg Leu Asp Arg Asp 

405 410 415 

Val Phe Asn Glu Ala Tyr Leu Met His Thr Ser Thr Ser Pro Gin Tyr 
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420 425 . 430 

Ser He He Ala Ser Cys Asp Val Ala Ala Ala Met Met Glu Ala Pro 

435 440 445 

Gly Gly Thr Ala Leu Val Glu Glu Ser Leu Lys Glu Ala Leu Asp Phe 

450 455 460 

Arg Arg Ala Met Arg Lys Val Asp Glu Glu Trp Gly Thr Asp Trp Trp 
465 470 475 480 

Phe Lys Val Trp Gly Pro Thr Asp Leu Ser Glu Asp Gly Leu Glu Glu 

485 490 495 

Arg Asp Ala Trp Met Leu Lys Ala Asn Glu Arg Trp His Gly Phe Gly 

500 505 510 

Asn Leu Ala Glu Gly Phe Asn Met Leu Asp Pro He Lys Ala Thr He 

515 520 525 

He Thr Pro Gly Leu Asp Val Glu Gly Asp Phe Ser Asp Glu Phe Gly 

530 535 540 

He Pro Ala Ala He Val Thr Lys Tyr Leu Ala Glu His Gly Val He 
545 550 555 560 

Val Glu Lys Thr Gly Leu Tyr Ser Phe Phe He Met Phe Thr He Gly 

565 570 575 

He Thr Lys Gly Arg Trp Asn Thr Met Val Ala Ala Leu Gin Gin Phe 

580 585 590 

Lys Asp Asp Tyr Asp Lys Asn Gin Pro Leu Trp Lys Val Leu Pro Glu 

595 600 605 

Phe Val Gin Lys His Pro Arg Tyr Glu Arg Val Gly Leu Lys Asp Leu 

610 615 620 

Cys Thr Gin He His Glu Val Tyr Lys Ala Asn Asp Val Ala Arg Leu 
625 630 635 640 

Thr Thr Glu Met Tyr Leu Ser Asp Met Val Pro Ala Met Lys Pro Thr 
645 650 655 
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Asp Ala Phe Ser Lys Met Ala His Arg Lys lie Glu Arg Val Ala He 

660 665 670 

Asp Asp Leu Glu Gly Arg Val Thr Ala Val Leu Leu Thr Pro Tyr Pro 

675 680 685 

Pro Gly He Pro Leu Leu He Pro Gly Glu Arg Phe Asn Lys Val He 

690 695 700 

Val Asn Tyr Leu Lys Phe Ala Arg Glu Phe Asn Glu Lys Phe Pro Gly 
705 710 715 720 

Phe Glu Thr Asp Asn His Gly Leu Val Lys Gin He Val Asp Gly Lys 

725 730 735 

Ala Val Tyr Tyr Val Asp Cys Val Lys Gin Glu Asp 
740 745 

<210> 5 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 

<400> 5 

aaggctgtgc gcaagtgctg ttctttgagt 30 

<210> 6 
<211> 64 
<212> DNA 

<213> Artificial Sequence 

miiE#2 003-3056361 
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<220> 

<223> Description of Artificial Sequence: primer 
<400> 6 

ccagcctaca caatcgctca agacgtgtaa tgcacgcatg gtagtcacca taaaagtcat 60 
ggaa 64 

<210> 7 
<211> 64 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 7 

ggctaattcc catgtcagcc gttaagtgtt ccatgaacta cctcaagttt gcgcgcgagt 60 
ttaa 64 

<210> 8 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 8 

ggttggtatc agtgtagaca cggttgcaag 30 
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<210> 9 
<211> 30 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer 
<400> 9 

gcattacacg tcttgagcga ttgtgtaggc 

<210> 10 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 10 

ggaacactta acggctgaca tgggaattag cc 

<210> 11 
<211> 30 

<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Description of Artificial Sequence: primer 

<400> 11 

aacctgacat tcaccaaggg cacggtgcaa 30 

<210> 12 
<211> 30 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial. Sequence: primer 
<400> 12 

tttgcgcaaa agcatcgatt atccttcccc 30 

<210> 13 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 13 

gccctgcagg agcgcgagtg actggatatc gga 33 

<210> 14 
<211> 32 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 14 

gccctgca^ ctgtataaat agcaaaggca ac 

<210> 15 
<211> 35 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer 
<400> 15 

gcctgcagta aggaaggatt ttccaggagg aacac 

<210> 16 
<211> 38 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer 
<400> 16 



mK2 00 3-047185 
gcctgcagaa gctttgctca ccgcataatc cgtcgcaa 
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38 



<210> 17 
<211> 39 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 17 

agggaattcc ccgttctgga taatgttttt tgcgccgac 39 

<210> 18 
<211> 58 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: primer 

<400> 18 

cggatgcatc tagagttaac ctgcagggtg aaattgttat ccgctcacaa ttccacac 58 



<210> 19 

<211> 64 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: primer 
<400> 19 

catttcctgc aggcaaagga gatgagcgta at^tgatca tggaaatctt cattacaggt 60 
ctgc 64 

<210> 20 

<211> 50 . 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 20 

gggcgagcta gaagagctcc aaaacccgcg aaaactaacc catcaacatc 50 

<210> 21 
<211> 711 
<212> DNA 

<213> Brevi bacterium lactofermentum 

<220> 
<221> CDS 
<222> (1).. (711) 

<400> 21 

atg gtg ate atg gaa ate ttc att aca ggt ctg ctt ttg ggg gcc agt 48 
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Met Val 
1 

ctt tta 
Leu Leu 

att aag 

He Lys 

gac gtc 
Asp Val 
50 

aat gcc 
Asn Ala 
65 

tac ctg 
Tyr Leu 

aag gtg 
Lys Val 

gat gac 

Asp Asp 

egg gtg 
Arg Val 
130 
ccc atg 
Pro Met 
145 



He Met Glu He 
5 

ctg tec ate gga 
Leu Ser He Gly 
20 

cgc gaa gga etc 
Arg Glu Gly Leu 
35 

ttt ttg ttc ate 
Phe Leu Phe He 



Phe He Thr Gly Leu Leu Leu Gly 
10 

gta ctg gtg 
Val Leu Val 



gcg ccg 
Ala Pro 

tta tgg 
Leu Trp 

gaa gcg 
Glu Ala 
100 
acg cct 
Thr Pro 
115 

egg gtg 
Arg Val 



ate gtg 
He Val 
70 

ttt gcc 
Phe Ala 
85 

cea cag 
Pro Gin 

ttg ggc 
Leu Gly 

gag gtg 
Glu Val 



ttg atg gea ate 
Leu Met Ala He 
150 



ccg cag aat 
Pro Gin Asn 
25 

att gcg gtt 
He Ala Val 
40 

gee ggc ace 
Ala Gly Thr 

55 

etc gat att 
Leu Asp He 

gtc atg gea 
Val Met Ala 

ate att gaa 
He He Glu 
105 

ggt teg gcg 
Gly Ser Ala 

120 
age gtc gat 
Ser Val Asp 
135 

gtg ctg ace 
Val Leu Thr 



ctt etc gtg 
Leu Leu Val 

ttg ggc gtt 
Leu Gly Val 
60 

atg cgc tgg 
Met Arg Trp 
75 

gcg aaa gac 
Ala Lys Asp 
90 

gaa aca gaa 
Glu Thr Glu 

gtg gcc act 
Val Ala Thr 

aag cag egg 
Lys Gin Arg 
140 

tgg ttg aac 
Trp Leu Asn 
155 



att aaa 
He Lys 
30 

tgt tta 
Cys Leu 
45 
gat ctt 
Asp Leu 

ggt ggc 
Gly Gly 

gcc atg 
Ala Met 

cea acc 
Pro Thr 
110 
gac acg 
Asp Thr 
125 

gtt tgg 
Val Trp 



Ala Ser 

15 
caa gga 
Gin Gly 

att tet 

He Ser 

ttg tee 
Leu Ser 

ate get 
He Ala 
80 

aca aac 
Thr Asn 

95 
gtg ccc 
Val Pro 

cgc aac 

Arg Asn 

gta aag 
Val Lys 



96 



144 



192 



240 



288 



336 



384 



432 



ccg aat gcg tat 
Pro Asn Ala Tyr 
160 



480 
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ttg gac gcg ttt gtg ttt ate ggc ggc gtc ggc gcg caa tac ggc gac 528 
Leu Asp Ala Phe Val Phe He Gly Gly Val Gly Ala Gin Tyr Gly Asp 

165 170 175 

acc gga tgg att ttc gcc get ggc geg tte geg gea age etg ate 576 
Thr Gly Arg Trp He Phe Ala Ala Gly Ala Phe Ala Ala Ser Leu lie 

180 185 190 

tgg ttc ccg ctg gtg ggt ttc ggc gea gca gca ttg tea cgc ccg etg' 624 
Trp Phe Pro Leu Val Gly Phe Gly Ala Ala Ala Leu Ser Arg Pro Leu 

195 200 205 

tee age cec aag gtg tgg cgc tgg ate aac gtc gtc gtg gca gtt gtg 672 
Ser Ser Pro Lys Val Trp Arg Trp He Asn Val Val Val Ala Val Val 

210 215 220 

atg ace gea ttg gee ate aaa etg atg ttg atg ggt tag 711 
Met Thr Ala Leu Ala He Lys Leu Met Leu Met Gly 
225 230 235 

<210> 22 
<211> 236 
<212> PRT 

<213> Brevibaeterium laetofermentum 



<400> 22 

Met Val He Met Glu He Phe He Thr Gly Leu Leu Leu Gly Ala Ser 

1 5 10 15 

Leu Leu Leu Ser He Gly Pro Gin Asn Val Leu Val He Lys Gin Gly 

20 25 30 

He Lys Arg Glu Gly Leu He Ala Val Leu Leu Val Cys Leu He Ser 

35 40 45 

Asp Val Phe Leu Phe He Ala Gly Thr Leu Gly Val Asp Leu Leu Ser 
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50 55 60 

Asn Ala Ala Pro He Val Leu Asp He Met Arg Trp Gly Gly He Ala 
65 70 75 80 

Tyr Leu Leu Trp Phe Ala Val Met Ala Ala Lys Asp Ala Met Thr Asn 

85 90 95 

Lys Val Glu Ala Pro Gin He He Glu Glu Thr Glu Pro Thr Val Pro 

100 105 110 

Asp Asp Thr Pro Leu Gly Gly Ser Ala Val Ala Thr Asp Thr Arg Asn 

115 120 125 

Arg Val Arg Val Glu Val Ser ValAsp Lys Gin Arg Val Trp Val Lys 

130 135 140 

Pro Met Leu Met Ala He Val Leu Thr Trp Leu Asn Pro Asn Ala Tyr 
145 150 155 160 

Leu Asp Ala Phe Val Phe He Gly Gly Val Gly Ala Gin Tyr Gly Asp 

165 170 175 

Thr Gly Arg Trp He Phe Ala Ala Gly Ala Phe Ala Ala Ser Leu He 

180 185 190 

Trp Phe Pro Leu Val Gly Phe Gly Ala Ala Ala Leu Ser Arg Pro Leu 

195 200 205 

Ser Ser Pro Lys Val Trp Arg Trp He Asn Val Val Val Ala Val Val 

210 215 220 

Met Thr Ala Leu Ala He Lys Leu Met Leu Met Gly 
225 230 235 

<210> 23 
<211> 712 
<212> DNA 

<213> Brevibacterium lactofermentum 
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<220> 
<221> CDS 
<222> (1).. (375) 

<400> 23 

atg gtg ate atg gaa ate tte att aca ggt etg ett ttg ggg gee agt 48 
Met Val He Met Glu He Phe He Thr Gly Leu Leu. Leu Gly Ala Ser 

15 10 15 

ett ttg etg tec ate gga eeg bag aat gta etg gtg att aaa eaa gga 96 
Leu Leu Leu Ser He Gly Pro Gin Asn Val Leu Val He Lys Gin Gly 

20 25 30 

att aag cge gaa gga etc att geg gtt ett ete gtg tgt tta att tet 144 
He Lys Arg Glu Gly Leu He Ala Val Leu Leu Val Cys Leu He Ser 

35 40, 45 

gac gtc ttt ttg ttc ate gee ggc acc ttg gge gtt gat ett ttg tee 192 
Asp Val Phe Leu Phe He Ala Gly Thr Leu Gly Val Asp Leu Leu Ser 

50 55 60 

aat gee geg eeg ate gtg ete gat att atg ege tgg ggt ggc ate get 240 
Asn Ala Ala Pro He Val Leu Asp He Met Arg Trp Gly Gly He Ala 
65 70 75 80 

tac etg tta tgg ttt gee gtc atg gea geg aaa gac gee atg aca aac 288 
Tyr Leu Leu Trp Phe Ala Val Met Ala Ala Lys Asp Ala Met Thr Asn 

85 90 95 

aag gtg gaa geg eca eag ate att gaa gaa aca gaa cea ace gtg cec 336 
Lys Val Glu Ala Pro Gin He He Glu Glu Thr Glu Pro Thr Val Pro 

100 105 110 

gat gac aeg cet ttg gge gtg ttc gge ggt gge cac tga cacgegcaac 385 
Asp Asp Thr Pro Leu Gly Val Phe Gly Gly Gly His 

115 120 125 
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cgggtgcggg tggaggtgag cgtcgataag 
gcaatcgtgc tgacctggtt gaacccgaat 
ggcgtcggcg cgcaatacgg cgacaccgga 
gcaagcctga tctggttccc gctggtgggt 
tccagcccca aggtgtggcg ctggatcaac 
gccatcaaac tgatgttgat gggttag 



cagcgggttt gggtgaagcc catgttgatg 445 
gcgtatttgg acgcgtttgt gtttatcggc 505 
cggtggattt tcgccgctgg cgcgttcgcg 565 
ttcggcgcag cagcattgtc acgcccgctg 625 
gtcgtcgtgg cagttgtgat gaccgcattg 685 

712 



<210> 24 
<211> 124 
<212> PRT 

<213> Brevi bacterium lactofermentum 



<400> 24 

Met Val lie Met Glu He Phe He Thr Gly Leu Leu Leu Gly Ala Ser 

1 5 10 15 

Leu Leu Leu Ser lie Gly Pro Gin Asn Val Leu Val lie Lys Gin Gly 

20 25 30 

lie Lys Arg Glu Gly Leu He Ala Val Leu Leu Val Cys Leu He Ser 

35 40 45 

Asp Val Phe Leu Phe He Ala Gly Thr Leu Gly Val Asp Leu Leu Ser 

50 55 60 

Asn Ala Ala Pro He Val Leu Asp He Met Arg Trp Gly Gly He Ala 
65- 70 75 80 

Tyr Leu Leu Trp Phe Ala Val Met Ala Ala Lys Asp Ala Met Thr Asn 

85 90 95 

Lys Val Glu Ala Pro Gin He He Glu Glu Thr Glu Pro Thr Val Pro 

100 105 110 

Asp Asp Thr Pro Leu Gly Val Phe Gly Gly Gly His 
115 120 

miE# 2003-3056361 



#M 2003-047185 

<210> 25 
<211> 35 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer 
<400> 25 

tgacctgcag gtttgcacag aggatggccc atgtt 

<210> 26 
<211> 36 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer 
<400> 26 

cattctagat ccctaaactt tacagcaaac cggcat 
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